Chloroquine inhibits processing of tumor necrosis factor in lipopolysaccharide-stimulated RAW 264.7 macrophages.
TNF, a potent immunoregulatory cytokine, is associated with inflammatory diseases such as rheumatoid arthritis, multiple sclerosis, and cerebral malaria when produced in excess. Antimalarial agents such as chloroquine and hydroxychloroquine have been used to treat some rheumatic diseases. Chloroquine was reported to inhibit production of TNF, although the underlying mechanism is poorly understood. In RAW 264.7 cells stimulated with LPS, addition of chloroquine at nontoxic concentrations did not inhibit induction of TNF mRNA and NF-kappaB activity. In the same cells, synthesis and steady state level of 26-kDa pro-TNF were also not significantly reduced by addition of chloroquine, while only small amount of 17-kDa mature TNF was detected in the medium. A pulse-chase experiment of pro-TNF produced in chloroquine-treated cells showed significant inhibition of processing of prohormone. Hydroxychloroquine showed similar inhibitory effect, whereas other lysosomal inhibitors such as ammonium chloride and methylamine had no effect on the production of TNF. Our results suggest that chloroquine inhibits production of TNF at the step of processing of membrane-bound pro-TNF to make soluble mature protein in a lysosome-independent manner.